We report the discovery of eMACSJ1341-QG-1, a quiescent galaxy at z = 1.594 located behind the massive galaxy cluster eMACSJ1341.9−2442 (z = 0.835). The system was identified as a gravitationally lensed triple image in Hubble Space Telescope images obtained as part of a snapshot survey of the most X-ray luminous galaxy clusters at z > 0.5 and spectroscopically confirmed in ground-based follow-up observations with the ESO/X-Shooter spectrograph. From the constraints provided by the triple image, we derive a first, crude model of the mass distribution of the cluster lens, which predicts a gravitational amplification of a factor of ∼30 for the primary image and a factor of ∼6 for the remaining two images of the source, making eMACSJ1341-QG-1 by far the most strongly amplified quiescent galaxy discovered to date. Our discovery underlines the power of SNAPshot observations of massive, X-ray selected galaxy clusters for lensing-assisted studies of faint background populations.
INTRODUCTION
Understanding the origin and evolutionary history behind the diverse galaxy population encountered in the local Universe is one of the most pressing goals of present-day astronomy. In the course of the past decade, two highly complementary populations have received particular attention: the first generations of galaxies to have formed at redshifts z=6-10 (e.g., Bunker et al. 2010; Yan et al. 2011; Bouwens et al. 2012 Bouwens et al. , 2015 Oesch et al. 2012) , and massive quiescent galaxies at z=1.5-4 as precursors of the local population of earlytype galaxies (e.g., Franx et al. 2003; van Dokkum et al. 2006; Newman et al. 2012; Glazebrook et al. 2017) . However, in both regimes, the faintness of all but the most luminous representatives of these high-redshift populations has created major observational challenges.
Gravitational lensing has proven invaluable in this context, as it can boost the brightness of suitably positioned background galaxies by up to, and in rare cases over, an order of magnitude (e.g., Yuan et al. 2012; Zheng et al. 2012; Coe et al. 2013; Atek et al. 2015; Finkelstein et al. 2015; McLeod et al. 2015) , thereby allowing us to study average high-redshift galaxies that would be firmly beyond our observational reach without lensing assistance. Since lensing indiscriminately affects all fortuitously aligned background objects, the vast majority of lensed galaxies, at any redshift, are, however, late-type systems.
As an immediate consequence, no observational study of a quiescent galaxy at z=1.5-4 has, so far, benefited from the extreme magnifications (by factors of 30 or more) that have allowed detailed investigations into the properties of distant star-forming galaxies (e.g., Smail et al. 2007; Swinbank et al. 2010 ). Even at much more modest magnifications (µ) of a factor of a few, lensing-assisted studies of massive early-type galaxies at z∼2 remain rare, recent examples being RG1M0150 at z = 2.64 (µ max = 3.9, Newman et al. 2015) and MACS2129-1 at z = 2.15 (µ max = 4.6, Toft et al. 2017) , both gravitationally boosted by MACS clusters (Ebeling et al. 2001 (Ebeling et al. , 2007 Repp & Ebeling 2017) . In spite of the modest lensing amplification, these observations enabled studies at high resolution (both spatial and spectral) of representatives of a galaxy population believed to play a crucial role in the evolutionary path of passively evolving systems (e.g., Toft et al. 2012; van de Sande et al. 2013; Newman et al. 2015) . While it is widely accepted that already at z∼1.5 a majority of the most massive galaxies had evolved stellar populations and form few stars, the observational evidence behind this picture is not conclusive, in particular regarding the puzzlingly compact size of some of these galaxies, the quenching mechanism, and the impact of dust on the apparent prominence of the old stellar population.
In this Letter, we describe the discovery of a galaxy that holds great promise for fresh observational insights into the origin and evolution of early-type galaxies: an extremely magnified quiescent galaxy at z = 1.59 lensed by the massive galaxy cluster eMACSJ1341.9-2442. A companion paper (A. Man et al., in preparation) discusses the galaxy's properties.
EMACSJ1341.9-2442
Discovered in the course of the extended Massive Cluster Survey (eMACS; Ebeling et al. 2013) , which aims to identify extremely massive galaxy clusters at z>0.5 among the faintest X-ray sources detected in the ROSAT All-Sky Survey (Voges et al. 1999 ), eMACSJ1341.9-2442 was established in 2013 as a very X-ray luminous galaxy cluster at z=0.835 (L X =1.6 × 10 45 erg s −1 , 0.1-2.4 keV). Unambiguous confirmation of a very massive system was obtained via ground-based follow-up observations with Gemini-N/GMOS and Keck-2/DEIMOS that showed the cluster to be optically rich, far from relaxed, and featuring an exceptionally high cluster velocity dispersion of 1700 +190 −290 km s −1 (based on 23 redshifts) with no evidence of significant substructure along our line of sight. The extreme velocity dispersion of eMACSJ1341.9-2442 is either indicative of an exceptionally high mass or of bulk motions along the line of sight induced by an ongoing merger event, as observed in, e.g., A370 (Lagattuta et al. 2017) or MACSJ0553.4-3342 . A more extensive discussion of eMACSJ1341.9-2442 is provided by H. Ebeling et al. (2017, in preparation) as part of an overview of the eMACS cluster sample.
3. AN EXCEPTIONAL STRONG-LENSING EVENT 3.1. Observations eMACSJ1341.9-2442 was observed with the Wide-Field Camera 3 (WFC3) on board the Hubble Space Telescope (HST) in the F110W and F140W passbands (706 s each) in the course of our Cycle 23 SNAPshot program GO-14098 (PI: Ebeling) . The WFC3 image shown in Fig. 1 reveals a dramatic example of strong gravitational lensing in the form of a bright triple-image system, the brightest member of which is also lensed by an individual cluster galaxy, creating a complex s-shaped arc (m1.1 in Fig. 1 ).
Prompted by this discovery, we attempted to model the spectral energy distribution (SED) for image m1.1, 1 by combining photometry from HST/WFC3 (F110W and F140W), Gemini/GMOS (g , r , and i ; program GN-2015A-Q-25, PI: Ebeling), and the Wide-field Infrared Survey Explorer (WISE ; Wright et al. 2010; Mainzer et al. 2011 Figure 1 . WFC3 image (F110W, F140W; shown area: 30×30 arcsec 2 ) of the core of eMACSJ1341.9-2442, obtained for GO-14098 on 2016 September 2. Spectroscopically confirmed cluster members are marked in yellow. The three primary components of the gravitationally lensed multiple-image system are marked and labeled in cyan; the strongly curved arc in image m1.1 is largely due to galaxy-galaxy lensing by a cluster member. The critical line for lensing of an object at z=1.6 is shown in red. were found to be well described by the SED of a quiescent galaxy at z ∼ 1.35 (Fig. 2) .
Based on the evidence presented so far, we were awarded a 4-hr observation of m1.1 with the X-Shooter spectrograph on the VLT (program 099.B-0912(A), PI: Stockmann), three hours' worth of which were performed in 2017 July/August. The high-quality spectrum from X-Shooter, shown in Fig. 3 , establishes the redshift of eMACSJ1341-QG-1 as z = 1.594 and identifies the system unambiguously as quiescent and dominated by an old stellar population. Preliminary spectral fits with the Prospector fitting code 2 (Leja et al. 2017 , B. Johnson et al. 2017 and FSPS models (flexible stellar population synthesis; Conroy et al. 2009; Conroy & Gunn 2010) yield an SSP-equivalent age of 1.5 Gyr, modest dust reddening (A V ≈ 0.2), and a short timescale of star formation (τ < 0.1 Gyr). Along with the low [O II] equivalent width, these constraints on the star-formation history suggest a very low specific star-formation rate (sSFR < 0.01 Gyr −1 ), placing the star formation in eMACSJ1341.9−2442 one to two orders of magnitude below that of typical starforming galaxies at z ∼ 1.5 (e.g., Whitaker et al. 2012 ). An in-depth analysis of the X-Shooter spectrum is presented in Man et al. (2017, in preparation) .
Lens Model
Using LENSTOOL (Jullo et al. 2007 ), we derive a first, crude lens model from the constraints provided by the three images of eMACSJ1341-QG-1, adopting for all of them the spectroscopic redshift of z = 1.594 measured for image 2 publicly available at:
https://github.com/bd-j/ prospector m1.1, and including all spectroscopically confirmed cluster members as small-scale perturbers (for a detailed description of our modeling approach see Richard et al. 2014 , and references therein).
The complexity of the mass distribution of the cluster lens (as indicated by the extended galaxy distribution and the absence of a single cluster core), combined with the limited number of constraints provided by our sole multiple-image system, creates a challenge for the creation of a credible first lens model. A model based on two mass concentrations with additional galaxy-scale perturbers does, however, reproduce the locations of the three images of system m1 to better than 1 accuracy. We show the corresponding critical lines for strong lensing of a source at z = 1.6 in Fig. 1 . Although our description of the mass distribution in the cluster lens and hence of the magnification map is highly uncertain for much of the cluster, all plausible models explored by us agree reasonably well on the gravitational magnification at the locations of images m1.1, m1.2, and m1.3. We predict modest magnifications of µ = 6 ± 2 for images m1.2 and m1.3, which, however, still exceed those experienced by RG1M0150 (Newman et al. 2015) and MACS2129-1 (Toft et al. 2017) . For image m1.1 our model predicts a dramatic magnification factor of µ = 30 ± 8 (both for its brightest part and its full extent including the S-shaped arc), much higher than the magnifications of any previously known quiescent galaxy in this redshift regime. These values are in agreement with the brightness of image m1.1 and the flux ratios between all three images and imply a lensing-corrected, total absolute magnitude of M V ∼ − 21.2 for our target galaxy, over 1 mag fainter than M * at z=1.1-1.5 (Marchesini et al. 2012 ). The identification of additional strong-lensing features will be critical to improve our current lens models and thus allow (a) a robust determination of the mass distribution across the core of eMACSJ1341.9-2442 and (b) a faithful reconstruction of the morphology of eMACSJ1341-QG-1 in the source plane.
SUMMARY
Owing to the presence of the foreground cluster eMACSJ1341.9-2442 (z = 0.835), the quiescent galaxy eMACSJ1341-QG-1 at z = 1.594 can be studied at an unprecedented magnification of ∼30, providing insights into the properties and evolution of the precursors of early-type galaxies in the local universe. Although ground-based spectroscopy with facilities in Chile and on Maunakea will allow the characterization of the stellar populations of eMACSJ1341-QG-1, an analysis of its spatial profile and any radial dependencies of its properties relies on the availability of resolved colors and a robust lens model that allows the reconstruction of the galaxy in the source plane. HST imaging in multiple filters will be critically important to achieve either of these goals.
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